The drought in Northeast Brazil has been the object of many studies and debates. The theme is controversial, with lots of facets and has been under discussion for a long time. After the 1877 drought, which lasted three years and caused the death of hundreds of thousands of people, the search for an understanding of the phenomenon and for its possible solution has been intensified. Experts and lots of non-experts took part in that process, proposing solutions or just giving their opinion. Many of them contributed and aggregated new knowledge and views. A small number of others, in fact, proposed very exotic solutions. This paper provides an historical review of how the issue has been addressed and makes a conceptual approach classifying the solutions and analyzing the efficiency of them. Some proposals are described, such as: the use of camels, crystalline rocks' blasting, investment for drought forecast processes, damming and irrigation policies and water basin transfer from São Francisco River.
Introduction
The Semiarid Region of the Northeast of Brazil (Figure 1 ) covers nearly 853,000 km 2 (FUNCEME, 2005) , and represents almost 55% of Northeast Region. This area has been plagued by droughts since its origin. The first mention, before Portuguese settlement, is made by Fernão Cardin (apud Souza, 1979) : "There was an intensive drought and sterility in the province (Pernambuco), when four or five thousand indigenous came down from the hinterland looking for the white people's help". Prof. João de Deus de Oliveira (cited by Paulino, 1992) also wrote "The first Portuguese colonizers certainly witnessed the terrible fights involving Tabajaras and Kariris -inland indigenous people suffering from drought effects, errant and hungry, in continuous battles of races, from Jaguaribe, Apodi, and Açu to the north, to São Francisco River margins to the south and east". From the quotes above, it can be concluded that even in a scenario of low demographic density conditions and any anthropogenic degradation, the semiarid environment has no sustainability in dry years, without the existence of a water storage infrastructure.
Such climatic adversities have significantly delayed the start of Portuguese occupancy in caatinga (brushwood) region. Up to the first half of the 17th century, the vast and dry hinterland toward the interior, known as sertão, from Pernambuco to Ceará states, were inhabited by indigenous people.
The occupation of this area has only been intensified in the beginning of the 18th century, when a Royal Charter (Carta Régia) in 1701 prohibited cattle raising activities along the coastal strip, to a distance of 10 leagues (60 kilometres) into the hinterland (Jucá, 1994:17) . Thereafter, cattle raising started to play an important role in the regional economy. Cotton, which was introduced in the middle of that century, complemented the economic activities. Even so, drought was a serious obstacle to population growth.
Things did not change until the mid 18th century. At that time, from 1845 to 1876, no severe drought plagued the area. Over that 32-year period, both human and cattle population grew rapidly. Nevertheless, the demand growth was not followed by any augmentation of the water supply. This risky arrangement resulted in a very vulnerable population, highly dependant on small reservoirs and on alluvial aquifer storage. During the 1877-1879 period, an extreme severe drought fully hit the weak ecosystem and the unprepared population, with catastrophic damages. The estimative was that "more than 500,000 people died in Ceará and its surroundings, around 50% of state's population" (SUDENE, 1980) . Even if considered over-estimated, this drought was perhaps the greatest disaster which ever hit a Brazilian region. After that, the debate on conventional and non-conventional solutions for the recurrent water shortages begun to be stimulated.
Basically, there were three groups of propositions: those favorable to dams and irrigation; those favorable to water transfer from São Francisco River and irrigation and those favorable to changes in the economic profile of the Region and punctual impacting solutions. This paper presents an historical approach to the search for drought solutions and analyses the rationale of proposed solutions. This is a multidisciplinary approach in order to present a comprehensive vision of the drought phenomenon and its social consequences in Northeast Brazil.
Defining drought
The concept of drought is closely related to the observer's view. Although the primary cause of drought lies with insufficient or irregular precipitation, there is a sequence of causes and effects, where the effect closest to a drought will become the cause of another effect, which is also referred to as drought. So, among the most usual definitions, drought can be defined as climatologic (primary cause or element that starts on the process), edaphic (effect from climatologic drought), and hydrological (effect from low stream flows and/or overused water supplies). The droughts, which are adverse abnormalities of natural water and anthropic systems, affect directly socioeconomic activities which are dependant on the normality of such resources.
The climatologic drought refers to the occurrence, for a given space and time, of insufficient precipitation as compared to normal standards which had established the needs. The natural cause of this type of drought is the global atmosphere circulation, and can lead to reduced agricultural production and water supply, either for human consumption or other uses.
The basic cause of edaphic drought is insufficient or irregular rainfall distribution, and can be identified as insufficient soil moisture for the vegetation root system, leading to a considerably reduced agricultural production. This type of drought, when associated with rain fed crops, causes the highest impact to the Northeast semiarid region. Its effects are well known: economic losses and serious social disturbances, such as hunger, rural exodus and family disaggregation.
The social drought is defined as the generalized unemployment of the farmers resulting from the collapse of rain fed agriculture. It comes from a perverse combination of climatic variation and economic vulnerability. The best description of this type of drought, which is present more in the media and political speeches, was made by Celso Furtado (1998: 20-21) . Celso Furtado's synthesis deserves to be transcribed:
The perverse side of land structure in the Northeast is the fact that there is no system of proper salary earning employees. The population mass consists of landless sharecroppers. Sharecroppers working in latifundia ranches are paid with part of the crop. They produce to eat. The commercialized surplus benefits only the landowner. The worker's share is only for surviving, a subsistence salary. In such a particular social structure, the weak point is the poor, the sharecropper who produces food for his own survival, and creates an excess for the landowner. When a drought occurs, the whole structure suffers; however, the heaviest burden is borne by those at the bottom. Drought is, in fact, the collapse of agricultural production. And this collapse means hunger. . . (Highlight in bold is ours)
The hydrological drought (water supply) can be understood as insufficient water in rivers or reservoirs to meet water demands established for a particular region. This drought may be caused by a sequence of years of insufficient surface runoff or mismanagement of stored water. The result from this type of drought is water rationing, or even complete water supply collapse, in towns or irrigation areas. The hydrological drought leads to the economic drought, when society and entrepreneurs experience economic losses. However the population affected by these droughts is economically more resistant and they can recover their losses later.
Fixed and mobile water systems
Pluvial precipitation constitutes the primary water source in the process. When rains reach the physical system, they provide, or not, conditions to local economic activities. Physical systems receiving, storing, or releasing rainwater are classified in two types (Campos, 1997) , as follows: . Fixed water system (FWS): encompasses the soil surface layer where part of the rainwater is retained in the form of soil moisture. It represents a fixed hydraulic potential which can only be used in the area where precipitation occurs ( Figure 2 ). . Mobile water system (MWS): encompasses rivers, reservoirs, and aquifers, where waters flow or are stored. It represents the portion of flowing water which can be used in areas other than where precipitation occurred, they are named mobile hydraulic potential ( Figure 3 ).
Socioeconomic activities developed in those two systems are different: in fixed water systems, rain fed agriculture activities are developed. Waters in mobile water systems -rivers, streams, reservoirs and aquifers are used for more efficient economic activities, such as water supply to towns and industries, irrigation, pisciculture, hydroelectric power generation, etc. Edaphic droughts occur within the domain of localized hydraulic potential; hydrological droughts occur within the domain of mobile hydraulic potential. Strategies to fight different types of droughts are also distinct. 
Drought relief strategies
The occurrence of a drought leads, necessarily, to a political moment. As such, droughts are used as a powerful critique tool: some are fair, some are unfair; some are constructive, some are destructive. Sometimes, these unfounded or unfair criticisms insult those who understand the drama and work towards mitigating the drought effects and the victims' suffering in a particular year. In 1910, according to Berrêdo (1984) , Santos Pires, Engineer of DNOCS (Departamento Nacional de Obras Contra as Secas), expressed his feeling: "To intend to make suggestions, to suggest works or criticize the others' effort without knowing and evaluating personally the local conditions is a disservice to the populations of semiarid regions". That Engineer, who was familiar with the day-to-day problem, understood the disservice provided by those who tried to suggest solutions without a deep understanding of the matter.
In this aspect, things remain the same as they were at the beginning of the last century. Whenever droughts occur, 'revolutionary' proposals are made for a definitive solution at low cost. As if droughts were an easily-solved problem and everything done in the past only had political purposes or the objective of enjoying public funds (drought industry). One cannot say that all past related activities were carried out efficiently with the objective to solve the problem.
There have been good proposals and solutions. Others express preconceived opinions; there are proposals with scientific basis; some reduced significantly the social impact of droughts. Some ideas and proposals suggested and discussed in the media, a number of which were implemented, are listed below. Regardless of their political reasons, proposals are grouped in two classes: non-conventional and conventional.
Non-conventional solutions
This category includes some relevant criticism and those proposals which were not applied due to any conceptual problem associated with lack of knowledge of the physical and social environment reality. 4.1.1. D. Joao V's advice. Authorities sometimes chose to disregard the problem and found that it was caused by men themselves (inlanders). A typical example was that in 1725, when the Governor of the Province of Paraíba asked the King of Portugal, D. Joao VI, to help the suffering population. His Highness replied that "the people should be encouraged to cultivate manioc and engage in any business, the only way to overcome idleness and hunger" (Medeiros & Sousa, 1988) .
D. Joao VI's advice was not restricted to the times of Colonial or Imperial Brazil. In October 1877, the first year of the great drought, the Ministry of the Empire suspended part of the funds granted to the Region, on the pretext of inappropriate use by non-deprived people. Speeches in the Senate had been pronounced telling that it was necessary to put an end to "the idleness of those people accustomed to indolence and Government's charity in the form of deteriorated flour and putrid jerked beef, who oppose to subject themselves to the absolute condition governing mankind -the work".
Such statements are not intended to solve or mitigate the problem, but rather suggest some governments' and politicians' views on the problem. In fact, His Majesty and His Excellence consider that the whole drought problem is caused by the inlanders themselves. Today, this view is no longer explicit in the political sphere. However, sometimes it appears in Parliament or even in discussions with the Ministers of the Brazilian Government. 4.1.2. Adapting camels to Ceará. This solution dates back to the 1877 drought, and was reported by RAPOSO (2004) . It involves the experience of adapting camels to the Northeastern semiarid region. The text reports an attempt made in the State of Ceará by the Federal Government in 1859, to adapt camels to the Northeast hinterland, as proposed. Several camels were brought to the State, together with four Arabs to take care of the animals' acclimation.
It should be pointed out that Raposo (op. cit.) seemed confident of the camel adaptation to the Northeast, and attributes the failure to the Central Government's political antagonism to the sponsor of the idea. Nevertheless, regardless of any political setbacks frequently present in the search for drought solutions, many lessons can be learned from that story:
. Arabs were quite familiar with camels, but had a poor understanding of the region's resources, which was a reason for the failure; . Northeast natives were quite familiar with the region's resources, but knew nothing about the camels' characteristics and needs; . There was no knowledge exchange between natives and Arabs, which turned the naturally difficult acclimation into a disaster and a component of Northeast folklore.
That idea was justified by the argument that, in drought conditions, transport facilities were necessary to transport both food and water, and people to coastal towns where they would be more easily assisted. Road quality was very poor at that time, and there were not sufficient motor cars.
It should be noted that, at the beginning of the last century, Brandão (1987) , considered the distancelack of roads -as one of the seven disadvantages associated with drought.
4.1.3. Blasting the crystalline rocks to store groundwater. In the Northeast, evaporation potential is too high. In the hinterland, evaporation is as high as three times the total precipitation. This makes people think that the drought problem would be solved if waters were stored in places protected from evaporation. Still, most of the water from wells excavated in crystalline rocks is saline or brackish. The whole process of blasting the rocks, feeding the aquifers, pumping the water for timely use, and improving the water quality requires a careful economic study prior to its application or experimentation.
This proposal could be considered as a proposal to increase the use of water from the mobile water supplies, but it has not been implemented because of insufficient arguments or lack of evidence of its feasibility.
4.1.4. Burning oil in the Atlantic Ocean to change the precipitation regime. This is a proposal formulated in the 1960s, intended to solve the drought problem by changing the climate artificially. The idea consisted of spreading a great quantity of oil on the sea surface, namely the Atlantic Ocean, and burning the oil to heat the surface waters. Its advocators expected that heating the surface would increase evaporation considerably, leading to the formation of clouds which would be pushed to the continent by winds and precipitate on the semiarid region in the form of rains.
The idea was wrong because it did not consider the huge quantity of energy required to change a region's climate, or the possible environmental impacts. For a long time, this proposal remained in the Brazilian media however, it was not even implemented. It stemmed from a dream and died from the lack of scientific support. 4.1.5. Construction of reservoirs in hydrographic basin springs. This proposal was formulated by a State Minister on the television (Globo Network News) in the 1980s. There are two fundamentals for this proposal: the best water quality is in the river spring, and the higher percent losses in long channels. However, there is a conceptual mistake in the proposal: torrential rivers flowing on crystalline soils do not have a spring, in the strict sense of this term. To obtain an accumulation capacity, reservoirs require a reasonable contribution area, and therefore, greater distances from the springs (sources). In essence, the discussion is: small or large dams: note that small dams had already been implanted for dozens of years at the proposal time.
4.1.6. Transportation of icebergs from the south pole. This proposal appears in the media whenever very severe droughts occur. This proposal was not formulated exclusively for Northeast droughts. Some reputed hydraulic engineers advocate it. It involves the increased availability of the mobile hydraulic capacity.
Its economic feasibility and operational practice have not been tested to date. Perhaps, in the future, in situations of severe water shortage, it will be feasible. However, the existence of many cheaper alternatives, such as bringing water from closer humid areas, does not allow this proposal to be put into practice.
Conventional solutions
Conventional solutions are those which have been applied on a smaller or larger scale all over the world. Main conventional solutions include: transposition of hydrographic basins, dams, drought forecast, work fronts, water management under a sustainable development model, etc. There are many others, but only the above solutions are mentioned to avoid a long text. 4.2.1. Inter-basin transfer. Hydrographic inter-basin transfer consists of a millenary practice of transporting water from a hydrographic basin with water availability to another basin with water shortage. In essence, inter-basin transfer is a technique to manage the mobile water supplies. Many basin transfers have already been implemented in Brazil. However, as water becomes more and more scarce, the political barriers against inter-basin transfer increase, more particularly when it is necessary to cross the border between two states. The project to transfer water from São Francisco River to Setentrional Northeast is an example of a controversial project of difficult political viability.
The idea to transfer water from the São Francisco River dates back to 1847, when it was proposed in the Parliament, as a means to fight the drought. In 1883, in the Polytechnic School of Rio de Janeiro, specialists considered the work impracticable. In 1906, in the Polytechnic School of São Paulo University, the project was advocated as a way to ensure a regular water supply to the semiarid region. In 1913, the Director of IFOCS (Inspetoria Federal de Obras Contra as Secas) expressed his objection to the work. The inter-basin transfer was then removed, for a long time, from the governmental agenda.
Notwithstanding, the basin transfer was back to the Government's agenda in the late 1980s, when its first engineering project was designed. Until then, studies were limited to sketches of transposition axis plotted in the scale of 1:600,000. However, after the end of President João Fiqueiredo's Administration (from March 1979 to March 1985 , the project was once again forgotten.
In the early 1990s, the Federal Government decided to design a fast project and start the work, allegedly expecting to make it irreversible. A new project was then designed, but the work did not start, as in 1980. At the end of the government, in 1994, the project was stored in technical files.
During the administration of President Fernando Henrique Cardoso (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) , the project was designed more slowly and for the first time the environmental issues were discussed in public meetings. Nevertheless, the strong political appeal of the project made the discussions enthusiastic. Those supporting the project, considered the project as the definitive solution for drought problems. For the opposition, it would be the collapse of São Francisco River. Because of the heated discussions, the project was suspended after a lobby stopped a public meeting called by The Brazilian Environment Institute (IBAMA), which would have been held in Aracaju, the Capital of Sergipe.
In the current administration of the President Luís Inácio Lula da Silva (since 2002 -2006) , the project is once more being reviewed under the direct coordination of the Vice-President of the Republic. The technical staff of the project believes that the name, São Francisco River transposition, as it is known, sounds to many people as if the river is to be transposed. So, they renamed it as: "project of integration of Sao Francisco River with the watersheds of the Northern Northeast".
The project intends to transfer water in two axis to the states of Ceará, Rio Grande do Norte, Paraíba and Pernambuco (Figure 4) . It is assumed that a continual transfer of 26.4 m 3 /s discharge would take place, which represent 1.4% of the 1850 m 3 /s firm yield at Sobradinho Reservoir. When the Sobradinho reservoir is full, the transferred discharge can go up to 127 m 3 /s. This is a significant reduction of the intended transfer of 300 m 3 /s in the earlier projects.
The project was approved at the Water Resources National Council. Nevertheless, even with the personal interest of President Lula, the project has an intense political opposition, mainly from the states Minas Gerais, Bahia, Sergipe and Alagoas, as well as Pernambuco, which are crossed by the river.
In this emotional debate, many unusual attitudes are taken. For example, a Bishop hunger strike that came with the declaration below:
Declaration: On behalf of Jesus Revived that wins the death for the full life, I make to know to all: 1. Of free and spontaneous will I assume the intention to deliver my life for the life of the River San Francisco and its people against the Project of Transposition, in favor of the Project of Reviving the river. 2. I will remain in hunger strike, until the death, in case that it does not have a reversion of the decision of the Project of Transposition. 3. The hunger strike alone will be suspended by means of document signed for the President of the Republic, revoking and filing the Project of Transposition. 4. In case that the revocation document, duly signed for the Mr. President, arrives when already he will not be more gentleman of my acts and decisions, I ask for, for charity, that gives aid to me, therefore desire not to die. 5. In case that it comes to die, it would like that my dead body remains rested to the Good Jesus of the Navigators, my perpetual brother and friend together, to who, with much love, I donated to all my life, in Bar, my beloved diocese. 6. I ask for, please, that it has a deep respect for this decision and that it is observed until the end. Bar, Bahia, Sunday of Passover of 2005 President Lula sent a Minister of his Government to negotiate with the Bishop. However, after this episode the beginning of the construction, which was supposed to begin in 2006, was postponed. The construction started in June 2007 and was stopped by court order in December 2007. It was re-started at January 2008. Nevertheless, there are many demands in justice to stop it again. However, no one can know, with certainty, whether the project will be completed or not.
Dams building.
This measure, which was initially taken by the Imperial Government and then by the Republican Federal Government dates back to 1877, when the region was devastated by a severe Fig. 4 . Sketch of the Rio São Francisco Inter basin transfer project (Source: Ministério da Integração Nacional -Coordenaçao do Projeto São Fransisco). drought. Since then, until the first half of this century, drought relief policies mainly focused on the construction of a hydraulic infrastructure and the implantation of agricultural posts to induce irrigation in the region were implemented. The first law trying to regulate the use of water in reservoirs financed by public funds passed in Epitácio Pessoa's Administration, in 1919. The law established that reservoir owners should grant the local population access to water. As a result of this policy, hundreds of reservoirs with capacities ranging from 100,000 m 3 to nearly 3 million m 3 were built.
The method of joint construction of reservoirs, deactivated in1967, aimed to better distribute the water supply, from a spatial view, subsidizing the construction of private reservoirs. There was no land expropriation. Both the project and the budget were provided by IFOCS/DNOCS at no cost, and a premium equivalent to 50% of the budget was granted at the end of the construction, or as an advance payment when 50% of the work was concluded. Owners, in turn, would undertake to supply water for the domestic activities of the surrounding population. As a rule, however, only applications made by the government supporters were approved, thus making the policy work to increase the landowners' wealth, with no benefit for the poor inlanders, and creating the "class of lords of water" (Almeida, 1982) .
The exploration of large public reservoirs, as demanded by many people at that time, could not be made because of land tenure issues, as most of riparian land belonged to large landowners. As advocated by Guerra (1981) "it would be fair that a few privileged individuals benefited of services in which great sums of public funds had been invested, and egoistically continued to own pieces of land that could house and support a much higher population, under full economic and social monocracy". Or that "public reservoirs should have a truly public function. One cannot understand a large landowner in irrigation basins of such reservoirs competing with and expelling those who constitute the potential symbol of Northeast's underprivileged people, or even taking their place" (Guerra, 1981) .
Nevertheless, besides that criticism, the Federal Government also implemented, although slowly, a policy of median and large public reservoirs. The Cedro reservoir started to be built by the Imperial Government, was concluded in 1906 and was the first large reservoir built in the Northeast. Its storage capacity is 104 million m 3 . That policy, even being slow in time, resulted in a good water infrastructure for the region. DNOCS has built up until 2005, 323 public reservoirs with a total capacity of 27 billion m 3 (Table 1) .
Nowadays, the states of the Northeast are organizing the administration of the reservoirs. In Ceará State the Cogerh (Companhia de Gestão de Recursos Hídricos do Ceará) was founded with the mission of bulk water administration. This company has under its charge the administration of 126 public reservoirs, most of them constructed by DNOCS, which can store a total of 17.8 million m 3 . Regarding the total number of reservoirs, it is estimated that there are around 30.000 in Ceará, including the very small reservoirs built only for water for the cattle.
Irrigation.
During the period when the reservoir policy prevailed, there was also a policy of irrigation. However, this policy was restricted to small areas, mainly with the objective of demonstration. As a result, it was built as a reasonable water structure with low use. That period was called hydraulic solution period (Magalhães & Glantz, 1992) .
In the decade of 1970, the Federal Government started, more intensively, an irrigation policy which resulted in many districts of Irrigation all over the region as a way to use the water potential stored in reservoirs. The best results came in the Sao Francisco river basin as a result of its water availability and vast irrigated lands. At the end of 20th century, in the Northeast there were more than 400,000 ha of irrigated area, most of them in the São Francisco river basin (BRAZIL, 2005) .
Nevertheless, some projects which had median reservoirs as their source of water have had serious problems of water shortage. This is the case for Moxotó in Pernambuco, Várzea do Boi in Ceará, Caldeirão no Piauí, and others, where DNOCS is making a re-evaluation of the hydrologic studies to resize these projects (Table 2) . 4.2.4. Drought forecast. The need to make reliable forecasts of precipitation or droughts in Northeastern Brazil has led to many studies and experiments. On the scientific side, where a number of information and technologies are used, relations with El Niño and La Niña phenomena, and water temperature in the Atlantic Ocean, are the most used forecasts. On the popular side, there are two approaches: empirical knowledge and popular superstitions. There is, still, a path to be followed by forecasts: this is the communication between the forecaster and the information user. This involves the forecaster's responsibility. Scientific forecast, because it is more reliable, requires more responsibility. Actually, there is a margin of error, which is not negligible in scientific forecasting methods. It is important that this information reaches the community to allow it to make decisions. Historically, many forecasts failed in Brazil and in the world. The classical example of the consequences of forecasting a drought when it did not occur is in the paper of Glantz (1982) which reports the Yakima case in 1977. A drought was supposed to come. Farmers stopped planting and invested money in drilling wells. Many other investments regarding drought prevention were done. The year passed and the drought did not come. In Ceará state, in January 1995, a forecast was made of a drought due to El Niño. Many farmers did not invest in crops. During that year the rainy season was normal and many farmers had no harvest.
On the other hand, there was a successful experience in 1998. Due to a drought forecast, the Government invested in rebuilding the Canal do Trabalhador (Canal of the Worker) and started transferring water before the forecasted drought. The drought really came and Fortaleza did not have a shortage in water supply as happened in many others large cities in the Northeast.
Anyway, the technology for forecasting is improving more and more. Nevertheless, some uncertainty is already present in the process and it is important how the information is dealt with and that it is passed to farmers carefully. Even when the forecast indicates drought, farmers should not abstain from planting. If the forecast is correct, they will only waste their labor in planting time; but if the forecast is wrong, they will loose the agricultural harvest (Campos, 1999) . 4.2.5. Work fronts. Social drought, as mentioned earlier, results from the collapse of agricultural production. A very large population of farmers is suddenly unemployed, without any means of subsistence. The traditional actions by the Federal, State and municipal governments involve creating emergency works. "With emergency works, wages are replaced, though precariously" (Furtado, 1998:22) .
According to Davis (2002:99) , it appears that the works front as a public policy to mitigate droughts was introduced in Brazil during the great drought (1877) (1878) (1879) . This policy, inspired Britannic Scientific Methods applied by Lynton Administration in India, was proposed by the Engineer André Rebouças during a three days debate held at Instituto Politécnico in Rio de Janeiro.
Although very criticized and obsolete, work fronts constitute a secular action taken in similar situations. It is not an action inherent to or specific to the Northeast drought. During the great American Depression of 1929-1930, the American Government adopted work fronts in the United States, because of the sudden high unemployment caused by the collapse of the stock exchanges. In the 1990s, São Paulo Government also used work fronts to assist the high number of unemployed people in the City of São Paulo.
Essentially, the problem of work fronts is related to the inappropriate application of allocated resources, in political and financial terms. Nevertheless, one cannot even think of allowing a great number of the Brazilian population to be suddenly unemployed without any assistance from the Government. Otherwise, this would be a social catastrophe. We must plan well in advance, and act with control and competence, as even diminished, the public service is provided with technical professionals able to do this. In the 1960s and 1970s, SUDENE already indicated that this is possible (Furtado, 1998) .
Furtado is referring to the 1966 and 1970 droughts when the political interference was minimized. The first author of this paper worked as an engineer in the 1970 work front and is a witness of that. Unfortunately, at that time the political interference and misuse of financial resources came as a result of action of a military Government. The political challenge is to have the same results in a democracy time.
4.2.6. The construction of millions of water tanks. This is a millenary technique. Its objective is solving specific problems: drinking and cooking water. This is an action in the mobile hydraulic potential which reduces the rural population's discomfort in obtaining drinking water. A reduced mortality rate caused by water-borne diseases can be expected.
Currently, a program to construct one million water tanks in five years is in the implementation stage. The implementation pace is slow, as usual, because of insufficient funds. From July 2003 to November, 2007, 221,514 water tanks have been constructed under the coordination of a non-governmental organization (ASA Brasil, 2008) . 4.2.7. New practices in water resources management. In recent years, particularly after the 1990s, a new approach of administrating the water is being implemented in Brazil and also in the Northeast. In Ceará State the Secretary of Water Resources (SRH) was created in 1986. That Secretary formulated the Water Resources Planning for the State in 1992. In November of 1993 it created the Company for water resources manager (COGERH). That was the first in Brazil and this model is being implemented in others states. The water manager model in practice has some principles as: 1) Water having economic value; 2) Users participation in decisions; 3) The water manager company should not be a sectorial user of water.
There is also an important program (PROAGUA) at national level which has a component for the semi-arid region. The main objective of this program is to guarantee the offers of good quality water with the promotion of the rational use of this resource in such a way that its relative scarcity does not continue to constitute impediment to the sustainable development of the region. It is foreseen that there will be investments of US$ 330,000,000.00 financed by the World Bank (60%), by the Japan Bank for International Development (21%) and by Federal and State Governments (19%).
Conclusions
Recurrent and catastrophic droughts in Northeast Brazil have been the object of a number of proposals, ideas, plans, programs and actions. A lot of effort in building water infrastructure was spent in the search for a definitive solution, which has not been found to date. Otherwise, it would be unfair to say, as sometimes is said, that the problem is the same as it was in the past centuries. In spite of the replication of some past actions, such as emergency fronts and tank trucks, in some aspects, things have improved. The Northeast has changed a lot during the 20th Century. A large infrastructure was built.
On the other hand, droughts still represent a very serious problem and require a strategic and structured project to fight it, mitigate it or whatever. The social droughts cause, a combination of climate adversities and economic vulnerability, still persists. After all, social drought is not solved only by structural actions. The real challenge is to build public policies to include the large population of nordestinos that still lives in a very vulnerable economic system, and needs government aid in terms of tank trucks and work front, whenever a drought comes.
